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the 12th, l&h, and 15th; that ou the 14th beiug, with one ex. 
ceptiou, the highest obaerved since 1869. 

High tides were also observed 8.8 follows : 
Ocean City, Maryland, 8th. 
Ja,cksonrille, Florida, from 15th to 18th. 
Iodianola, Texas, 28th. 

WATER TEMPERATURE. 
The following table gives the highest and lowest tenipera- 

tures of the wa,ter at tlie several stations; the rauge of watei 
temperature ; the mean temperature of the air at the statiou ; 
and the depth of water at which the obser\ret,ions i1,re taken : 

7'rmperntro.e of rcntw for Septrntbw. le%. 

............................... i 

i 

Atlairtic City, Ncw Jersey 
Alpmu, Michigan ............................................. 
.4ngiietn, Georgin ............................................ , 
Bnltinion.. Rlnrylnnd ........................................ I 
Blwk Islnud, Rliode Ialand .............................. 
Bustun, Mnasnchnaetta ..................................... I 
Bufhlo. Nrw Yurk .......................................... i 
Canby, Fort Wadrington Tcrriturg .................. i 
Cedar Iieys.'Fluridn ' 
Charlcatoii. Soiitli l'aruliiin 
Chiesgn. Illiiioia ............................................... 
Chi~~cutcagne. Virginin.. .................................. 
~!lcvelnnd. Ohio ............................................. I 
Delawnre Breakwater. D*lilwnrv ...................... 
Dulnth. RIinncnota ........................................... 

Gulvrstou. TVXHB ............................................. 
Grnnd Haren. Mirhigaii .................................... 
Jnckaunrille. Floridn ........ ............................... 
Key Went. Floridr ........................................... 
Mnrkinuw City. Michigat8 ................................ 
Murqiieite. Michignu ....................................... 
Milwsukee. Wisconaln ................................ I 

......................................... ............................... 

Drtroit, Rli~hlgun .......................................... 
............................................... Eastyurt, I n i n c  i 

Eacnnaba. Yicbignn .......................................... I 

Indianoln, Texna ............................................. 

Mncun, Fort, Ncwth Carolilia ....... ~ ................... ~ 

Rfobilc, Aldbamn .............................................. I 
New Haven. Cunnwticnt ................................. 
Nrw Londun, Cotrurcticnt ............................... 
New York City ................................................ 
Nurfolk. Virginia ............................................ 
Penancola. Florida ..................................... i 
Portland Ynine _ ......................................... ..I 
Portland: Ureguu ............................................ I 71.0 
Sandn&v Ohiu ................................................ 79.0 
8aadv HZbk Nrw Jersey ................................. 75.3 
&ut FrnncisL. ~ n ~ i f o r n i a  .................................. 00.9 .......................................... I Q.3 
Bniithvillr. North C'arolitin .............................. I 82.5 
Tuledo. Ohio ..................................................... 77.6 
\Vilnilngtuu. North Carolina .............................. ! Rz.0 

.. 
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VERIFICATIONS. 
INDICATIONS. 

The detailed comparisou of t.he tri-daily iudicittions for Sep- 
tember, 1884, with the telegraphic report,s for t,he succeeding 
tweuty-four hours, nhows tlie geuer:tl average percentage of 
verifications to be 81.58 per cent. The percentages for the four 
eleuieuts are : Wea,ther, 88.64; direction of the wind, 77.00; 
temperature, i7A9 ; barometer, 84.49 per ceut. By geograph- 
ica.1 dist.ricts, t.he1 are : For New Euglaucl, iS.28; middle At.- 
lentic states, 83.87 ; south At.lantic st,a,tes, 88.U ; eastern 
Gulf states, X(i.Gi ; went,erii Gulf sbates, 86.30 ; lower 1a.ke 
regiou, 75.39 ; upper lake region, 7'5.97 ; Ohio vnlleg 'aud Ten- 
nessee, 84.i7 ; upper Mississippi nl ley ,  78.53 ; Missouri ra,lley, 
73.64; north Pacific coast region, 83.33; miclclle Pacific coast 
region, 90.83; south Pacific coast region, 98.33. There were 
fire omissious to predict out of' 3,9443, or 0.17 per cent. Of the 
2,943 predictions that hove been umde, niuot.y-eight, or 3.33 
per cent., are considered to have eutirely fa,iled ; one huuclred 
and sixty-seven, or 5.68 per cent., were oue-fourth verified ; 
three hunclrecl aiid fifty-four, or 12.03 per ceut., were one-half 
verified; five hnuclred iI,Uil Misty-seven, or 19.26 per ceut., were 
three-fourths rerified j i,i5i, or 59.70 per Cmt., were fully reri- 
fied, so fitr as ca.u be ascertaiuecl from tlie tri-diiily reports. 

CAUTIONARY SIGNALS. 

Diiriiig Sepbember, 1884, one liuudred a,ucl forty cautionary 
siguals were ordered. Of these, uiuety-one, or 65.0 per ceut., 
weiv justified by winds of t.weuty-five miles or more per hour 
a,t or wit.liin one hrmdred miles of the station. Tweuty-six oE- 
shore siguiils were ordered, of wliicli niiniber sixteeu, or 61.54 
per cent., were fully justified, both RK to direction and velocity ; 
t,wenty, or 76.93 per ceut., were justified as t80 directiou ; aud 
twent~--oiie, or 8 O . i i  per ceut., were justifiwl as to velocity. 
Oue huntlretl and sist,y-six sigiiols of ii.11 kinds were ordered, 
one hundiwl aud seven, or 64.46 per cent., being fully justified. 
These do not iucliide sigmils ordered et display stations where 
t.he velocit,v of the wiiid is ouly estiniatecl. Three sigualls were 
ordered late. In sixty-four Cii.Res winds of twenty-five miles or 
more per lioiir w c ~ e  reportcrl, for which no signals were ordered. 

Concerning the system of indicating the weather changes by 
me:iiis of railway signals, Professor Mell, director of the “Ais- 
btIliiiE Woat,lier Service,"states that this system has been in suc- 
oessful opel'ittiou over a large part of that state, aud that the re- 
ports received by him indicitte that much interest is ina,nifested 
wherever t.he sigrmls Imve been displayed. These Kignals 
were clispla,rerl from t,he 11th to the close of the nioiitli, and a 
high perceufage of verification w:is attaiued. Out of' the re- 
ports finui iiiiie stations, sis reported that t,he indications re: 
ferring to temperature were tiilly verified ; five reported the 
iuclicii.t,ious referring to t,he chara,ot,er of the wea.t.lier fully 
verified ; :i,ntl tlie reniaiuiiig statmioils reported percentiiges of 
iicciiriic,v varying from 85 to 95 per ceut,. 

ATMOSPHERIC ELECTRICITY. 
AURORAS. 

Brilliau t. and esteusi\-elg o b s e r \ ~ l  iI,tIrOral disphys occurrecl 
on the evenings of t,he 13th :tud 1it.h ; that which ocvurrecl on 
the last-mentioned dikte beiug observed throughout t,he iiortlieru 
port8ionrc of the Uiiitecl States and in British America. It was 
seen at. Siduey, Nova Scot,ia, 011 the east; at statious ou the 
coasts of Oregon and Washington Territory on the west; aud 
sonthwaiul to sta,tious in southern Illinois and Iudiana, a,ud the 
ce11trit.l portions of Ohio and Hii,nsas. 

The disphy on the 13th, was not observecl to the west of 
Dakota but was reported by uumerous statious from the upper 
Missouri mlley eastward to the Atlaiitic coast. The following 
reports relate to the display : 

Eastport, Maine, 13th : a11 auroral a,rcli was visible from 7.50 
1' in. lintmil 3 a.. m. of t,he 14th ; it exteuded to an altitude of 
? 5 O  ; Re\*eriil streit.1iiern of whitish color were observed during - 
blie '(lisplag. 

Point Judith. Rhode Islmd, 13th: o h i n t  i%11roriil light 81)- 
peared ;it 7.50 1;. iu.; tit S.10 1); in. ill1 arch of pale stram color 
formed, aucl reiuaiued visible until after miduight ; the  arch 
exteuded from northwest to northeast, being about 5O in width 
tiid 130 alt,itucle; a dark haze was observed beueath the a.rcli ; 
ti0 streamers were seen. 

Meuand Stittiotl (new Albmy), New Yorlr : a,t 10.15 1). m., 
311 the 13t11, aiiroral beauin of from Bo to 10' a.ltitude were ob- 
served. 

Moorestown, New Jersey: froin 10.45 to 11.15 p., IU. on the 
I 3t81i, a tea ii.1lrofii.l streamers were observed. 

Oswego, New York: au auroral light of pale straw color 
ippeared ilt 10.50 1'. ui.; only a! few strea.uiers were noticed ; 
Hie light, fhded gradually aucl by 19.50 a,. ni. it had entirely 
.lisil#l>pee red. 

Rochester, New York : from 9.30 to 10.10 p. m., 011 the 13th, 
an aurora was visible in the uortheru sky; beams of light 
mldeuly shot iipwarcl to a height of Go and were followed by 
a wave of light 1i:i.ving A slow mot.iou froin west to east. 

Thornville, Michignu : a faint aurorxl display wow visible 
&om 9 to 11 1). u., ou the 13th. 

Riley, Illiuois : a poorly-defiued auroral arch of uuiisual 
brilliancy was observed a t  10 p. m., on the 13th. 
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Augusta .................... 
C:harlestoli .................. 
C'harlottr ................... 
Fort Rlacoli ............... 
Hattrrnc ................... 
J a ~ k s u n ~ ~ i l l i *  .............. 
Kitty Hawk ............... 
?rnvulln;lll .................. 
diiii tlirillr .............. 
\Vilniingtnn ............... 

Bt*/srji Oiilf s/:I/v*. 
Xutde.. ..................... 
Montgoniery ............. 
New Vrlcnnn .............. 
Pennacoln .................. 
Vickuburg ................. 
Furt Sniith ................. 
Ualrest.un .................. 
Inrlinnols .................. 
Little Rock ............... 
Pulertine .................... 
Bhreveyort ................. 
Ohio rcilleyd l'emtraaer., 
Chat tannupn .............. 
Cincinnati ................. 
Calllulblla .................. 
I ndinnspolia .............. 
Knoxville .................. 
Louisville .................. 
Naahvllle ................... 
Pit trborg .................. 

Lowsr luke r q i w .  
Buffalo ....................... 
Clevrlta n d .................. 
Det rvit ....................... 
Erie ......................... .I 

Ikwego ...................... 
Rocheatrr .................. 
Baildunkg .................... 

1Qyw b k e  r q i m .  

ll'*X/erii G'rilf s l r c t ~ x .  

Memphis .................... 

*rt8ivlio ....................... 

.- -- 
S t ~ i r  EqLir i t l .  j 

Bluck Ialand ............... ....................... Boston 

.............. .................... 

Barnegst City ............. 
Cupe Heirrj  ............... .................. 

Norfolk ......... 
Philadelyhia 
Salrtly Huiik 
Warhiugtnll 

~ t ~ a n t a  ..................... 

............... 
' I  

! I  

34 3o.q 

.\lpenn ....................... 
Chicago ..................... 
Dllllltll ..................... 
Esriiirxl~a ................... 
Grand Hxveu .............. 
]UackiaHw City .......... 
Harqiirt.te .................. 
Rlilwaukcr ................. : 
Port Huron .............. ~ 

(+per 1Uiadiwbfii rutlrj, 
Ilairo .......................... 
Davenport ................. 
Der Yoiner ................. 
Dubuque .................... 
lirokuk.. .................... 
La C'russe ................... I 
Saint Louis ................ 
Springtield .................. BUillt Pa111 ................... 

-.01 

-.m 
-.os 

-.us 
-.03 
-.ob 

-.q 
- A 2  

.ffi 
! 

s 57 IS d .  s 51 IS RW 
843 25 e.: bw 
9150 15 a. 
Y'W 20 e. 
9'55 12 8. 

Y4720u. 

544 20". 
95121s. 

-- -. _ _  

32 ............ s,66s 0.62 
25.11. 131 6, IOI 0.31 
29.c. Ib 4.239 I.& 
gf.nw. ~0'24,335 7.58 
2 2 6 ~ .  16, 4,047 1.41 

2s11. a; 5.oy o.-* 
23*..;c\v .... 3,sy 1.32 

5.02 
4.7? 
5.40 
4.07 
4-25 

l?.OI 
0.04 
4.4s 
ti.% 

N i w w i  mllei). .............. 
Hurnn ....................... 
Leavensurtb .............. 
h ~ n h i ~  ....................... ... 
Yankton .................... 

Fort Rennett 

Bttinninry of aieleorological da ta  f o r  stations of the Bigrtal Service, Sept., 
18BL-Con tin lied. 

I- - - I  !- -. -~ - - 
Ed,W,W n#ar/l,#l.~"/. 01 0 0 0 

DIourheud ............... -3 25 87 - 12 5- 2.4 Q! 53620s. ............. I .& 2s:07 -:I0 $:$0.6 s 2 i I 3 ~ 3 0 l l W .  ............ I, 930 27.85 -.I6 52,-1.9 SO 20 Ib 10 W .  
hiitit V i w m t  ............. Iiq 2S.w - .I]  s$+I.S 

isapt. hlrndvcinu ......... 637 29.32 +.q $1. ...... 
Fort I.'xuby ................ 179 29.78 ......... 55 ........ 
LON .4IIgrlrs ................ 371 29.50 .a3 &:-2.2 
Olgmpia ..................... j b  29.96 -.OS 55:--0.S 
Purtlnlid .................... 67 29.95 -.OZ -?-5.2 
fit*fl H l n  I?'...... ............ 
Ho*,.llllrg ............................................ 
~ a c r m i r i l i u  ............... 
SHII Ilirgo ................... 
Snn Fl;rllcircn ........... 

S..,.1l,rl.,, " b y .  
A r s i ~ i a l ~ ~ i n e  ............... 2.720 27.d --.%I 50-3.7 

Fvrt Tuttmi ........................ 28.26 ......... S 4  ........ 
I P w i j c  on.raf r rg iw .  

332 29.58 -.03 

~'lrrgc~iirc .................. 6, 105, y .or -.OS 59 

........ 
Hvlclin 4.w 25.79 - a 0 9  5°-7.9 
1%pl:tr aiver .......................................... 52;.  ...... 
~~lLok:,l lc Falls ............. I , + '  27.92 -.us 52;-3.7 

.viercur. *b8p, 

I .  .............. 11w. * r49 6 s .  
78 1og1'16'1i\v. 
73,lQ 52 27 W. 

I I  

171". i 4i 3.06 
19% 5 3: 161 4.2 
20 ............. 4,5211 0.32 ............................ 
27 uw. '26 4,847 0.60 
19 nu.. ;271 4.195 0.07 
30 w. ; I ,  7,200 0.33 

I 
9 1 1 ~ .  , 3 6,722 2.69 
4511s. :IO 8,5* 1.25 
22s. I s 2,532 r.gg 
40sn'. : 2 7 5 , 0 3  1.44 
36nW. 3 4 603 1.42 

42 w. 6,322' 2.19 
2g.u'. ' 2 4.523 1.30 ... s. 3 ......... 0.w 

40 ......... 1;; 7:422' 0.26 

I 9 R \ V .  I I 3,?* 2.43 

17'  4 , S j  0.13 
4znr. I 5 1 1 , ~ ~  0.23  one. 24 0.84 
36r.: n .  !... S , ~ X  0.0s 
6.1 IN.  '25 16,517 0.44 
29% , 7 5,978 0.m 

.............. 
FvrtI'arirt.Ito ............... 1,909 28.05 --.OS 2'- ..... ~ g i  0 6 ~  IS. 3 5 , ~ .  1 5  5,876 3.60 
Furt Davis ................ 4 , g a ~  25.22 -.03 W + ~ . R  3s; 749128a\v. z?,ne. !23 3 , 3 ~ ,  3.74 
Fort Sill ..................... 1. 200 25.71 -.og 7" ........ 99! 153:ZSa .  50 8. .30 s.2061 2.24 

, ,  S t d h r u  pla/twi#. ! I  I 

I'nnlp TlloilrnN ............ 
KI Pauu ..................... 
Furt Apnche .............. 
Fort ~ r i i n t  ................. 
Prenrutt ..................... 
YllIIlH ............................. 

Kirr Uraudr r d 1 , v .  
Browiinville ......... : ..... 

. .  

......... ............ 
I I 1  

C~WCO, Iowa,: at S.30 1). 111.. 011 the 13th, R low ilmllrord Rrcli 
was observed \rit,li a. few faint streimers at its eastern er- 
h u i  ity. 

Alpena., Michigan: at8.G 1). m., of the 13th; an auroral die- 
pla,y w a . ~  observed, c.oueiet.ing of a dark segnient from which 
brilliimt streamers extended iiei~rlj- to the zenith j the stream- 
ers appeared and disappeared alternaltelg i1nd h i d  mi apparent 
iiiotiou from west to east. The display ended at 1.30 it.. in., ou 
the 14th. 

Escannba, Michigan : an aurora appeared st 7.17 p. in., ou 
the 13th ; it was of a yellowish color, am1 rested oil a chrk 
segment, the light extending horn the weNterii to t.he eintern 
horizon ; at; 5.57 p. m., bright yellow beams rose slowly from 
the da,rk segment to it height of 40°. The disp1a.y cont,inued 
iiiitil 10.40 p. ni. 

Graud Hxreu, Michigarnil : f i k i r i t  rose-colored aurorad &ream- 
ers estendiug upwkrcl 55O, were observed from 9.10 to 11.35 
1). m., on the 13th. 

Snssex, Wisconsin : n. bright a8orora.l display wil,R o1,served 
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in the north during the evening of the 13th. An arch of 
white light extended across the sky from uorthwest to 
southeast, passing south of the zenith. At 11 p. ui., wa,ves of 
white light fla,slied upward t.0 a height of 45O from a dark 
cloiicl in the north. 

Duluth, Miiinesota : at 9.30 p. m., 011 the 13th, au auroral 
light of yellowish green color, WRS observed, esteiicling from 
1600 to 3200, azimuth; a few faint beams were observed at in- 
tervals dnriug the clioplay. At, 10.35 1). m., a, well defined 
a,nd bright beitui shot upward from azimuth lG0, aiicl esteudecl 
t.0 the zenith, having as width of about one half degree; fiom 
the zenith it, iuclined east,wa,rd to about 320° degrees, azimuth, 
tapering to a point, and fading out at about 3 0 O  ahove the hrw- 
izou ; this beam remained visible for eight miuutes. The dis- 
play was obscured by clonds at  11.30 p. m. 

Saint Paul, Minnesota: en anroral display in tlie forin of a 
eegmeut, of pale st,raw-colorecl light, witdl a dark slate-colored 
base, wa,s observed between 5.55 aud 9.25 p. 111. on the 13th. 
The light extended from 1 7 5 O  to 3 0 5 O ,  azimuth, and to a, height 
of 15O a,t the centre. At 9.15 11. m., a fen sleiirler bea,nis shot 
upward to a height of 30° ; these vanished slid reappeared in 
rapid succession from 9.15 to 9.35 p. in. 

Moorhencl, Miunessota: a. 1mrt of a,n sword a.mh of 130 
a,ltitmle was Seeii tlirongh t,he broken clouds h t,he nort.herii 
sky on t,he evening of the 13th. 

Saint Vincent, Minnesota : a,u auroral light, appewed at. 8.15 
11. ni. of tlie 13th; i t  consisted of a well-defiueci arch asteud- 
ing across tlie uortherii ~ k y ,  ha.viug nn altitude of 30O a t  its 
centre. Bright strea,niers fla,ahed iipwnrcl from t.lie w d i ,  nearly 
reaching the zenith, and a,fterwsrds fading away. ReiiiAitth 
t.he a,rcli there WLIS an i tlcesSiLllt display of lightning from 
cumnlo-st,ratns clouds, while betweeu t,lie liltter ani1 the arch 
the 8tn.m shone brightly. The displag n-as Ilidtlen hy cloiids 
at 11 1). u1. 

Fort Totten, I)iI.kOtii : an a,nroral light alJpenred in t.lie ucirtli 
at 8.30 1). ui. on tlie 13th; at 0 1). m. a siugle beam estencled 
from the earnstern t,o tlie uorthwesOeiv horizon, passing through 
the zenith. This beam W B S  about 9O iu widt,h ~ n r l  renia.inec1 
very bright, for :isbontt one honr, while tlie uorthern sky was 
illuminated by a beautiful ilrcli with R dark segnient, beneath, 
where rapid flashes of sheet liglituing were observed. The 
display ended at 11.90 p. m. 

Fort Yates, Dakota.: a fiue a,nroral displa,y iippeiirecl a t  7 1). 
ui., 011 the 13th ; it consisted of two luminous bands, which 
reached their greatest brillirtucy a,t 9.30 p. UI. The display 
mntiunecl until 9.30 a. m. of the 14th. 

The following reports rela,te to the dislila,v observed 011 the 
17th : 

E:tstport, Ma.ine : ai1 auroral arch of whitish color and of 350 
altitiicle a t  it,s ceutre, was observed froin 7.50 to 11 p, ni., ou 
tlie 17th. 

Portlsud, Maiue : au anror;~ Wits visible from S.45 1). in. oil 
the 17th to 2 a. m. on the 18th. It first appeared as it dim 
light, which g r a , d d l y  assumed t,he forni of a band of whitish 
light liariiig a fold in itself' near the ceptre. As t,he 11aud de- 
creafiecl in Iwilliaucy, rags of light appeared, reaching to the 
zeiii th .  

New Loncbu, Connecticut, 17th : it h i n t  aurora becmie visi- 
ble at 8.10 1). t n .  ant1 coutiuued iiutil obscnred 113' clouds at 
10.15 11. m. 

Poiiit Jnclith, Rhode Islnucl : from 9 1,. ni. of the litli  uiitil 
after uiiduight :in a,nroral light wiis observed tliroiigii t,lie open- 
ings iu  tlie clouds. 

ItIia.cn, New Pork : a faint a.11rorii.l light wa,s seen t,Iirough 
the clouds on the eveiiiug of the 17th. 

Hirmi, Ohio : k distinct a,aror;al light was observed in tlie 
east rtt 9 1'. in. on t,he 17th. 

Sthll(l[i~lig, Ohio : a, fa,.int, a ~ r ~ r i t  appeared At, 10.38 1). m. of 
the 17th. ,4t midnight, a bright, bond, which remamined visi- 
ble fifteen minutes, estenclecl across the sky from tlie uorth- 
west to southeast. 

Toledo, Ohio : at  8 1). IU. ou the 17th RU ~iiroral arch h v i i i g  

an altitucle of about loo a,ud resting on a dark segment, ap- 
peared in the northern sky. The display coutiuued with vary. 
iug brilliaiicy until 1.30 a. m. of'the 18th. 

Wiltou centre, Illiuois : at 10 p. m. 011 the 17th W ~ N  observed 
an itiirorid light coiisiseing of a well-defined arch, the centre of 
which was of about 35O altitiide. This display was a,lso see11 
at Sycamore and Saanaiak iii this state. 

Vemy, India8na1 : a faiut, it1irOriII light wus observed a.t 10 
p. m. on tlie 17tmh. 

Spiceland, Iudiaiia : an auroral glow was visible at 9. p. IU. 
ou the lit,Ii; no streamers were obser\-ed. 

Wabash, Iiicliilna : an aurora R'as observed a t  10 11. ui. ou 
tlie 17th. 

Ioiiiit, Michigan : ail RlIPOPiI Wi t s  visible from 5.30 to 10.30 
1). iu. on the li th.  

Escaiiaba., Michigan : an RllrOrit i1,1)IWiti%d at 8.20 11. m. on 
the 17th; the light was at first psrtly obsciirecl by clouds, but 
as the cloiids disa,ppeared it hecame very bright, at 10.35 1). m., 
numerow beams rose slowly froin behind the cloocls, aiid a.t 
10.47, tla,shew of bright yellow liglit estended from uortliwest 
to northeast, and t.0 witliiu loo of the zenith. 

Le (hlise, Wiscoiisin : 011 the 17th at 8 1). ni. an aurora, cou- 
sisting of ii,n arch of liglit resting 011 ditrk seguient, extended 
oyer above 60" of the nort.lierii skg. The centre of the arch 
was dI(J11t Go east of tile ~na~gnetic meridian, and of about 950 
eltit,ude ; tlie displ;i,y graduallg filded, uo traces of it remain- 
ing at S ti. 111. 

lieolink, Iowa : R thiut aiiror;i.l light,, esteuding over aboiit 
1000 of the uort,llern horizon, nus ol>served at 9.45 p. UI., 011 
the 17th ; it. WA.S of p l e  stra~-color, and extended upwnrd 150. 
Tlie displ;ig wva..?; 1Iright.est ;tt; 10.15 11. IU., wheu two streamers 
nhot npwa.rd from t,he nort,lierii Iiorizou to au tilt8itnde of 500. 
At 11 p. 111. the displiij- \ w s  very indistinct. 

Da.veuIJort, I O W i l :  at 10 1'. 111. Of the 17tmli a. bright atraw- 
mloretl, ;tiuroritl light esteuded over ;%bonk 9O0 of the norther11 
horizon, and to ttn a.lttitude of 30' ; a.t 10.30 11. in. B complete 
arch W;LS formed, with bright nt.reainers reaching a, height of 
45O. The display ended at  11.30 p. in. 

nnlutli, Miiinesot'n : an anrora :tppeared at 7.30 p. m. on the 
l i th  ; at, 8.10 two nrc.lres were visible, their centres beiug of 
about 30° and Go idtibutle, respectively. Both of these arches 
were poorly defined ; t,liey diSii,l)lJeWed at 10 p. IU., lewilig only 
a pale, green light wit11 occasional streamers, which remained 
visible iint,il 3.30 a. in. 

Moorliead, Minuesota : failit mrora~l strea,iners mere seeu at 
7.30 1). 111. ou the 17th ; at 9 1). ut. fl:cshes of light rolled upward 
fro111 ;I. lioint sligIit,ly east of north toward tlie zenith. Clondi- 
ness I):trtitdlg obscureti tlie tliwlilny, which WRS still visible at 
UI idiiigli t.. 

Bisma,rck, Dakota: R brilliant auroral displi1y wm visible 
on the 17th a t  9.30 p. m., at wliiull t,inie the uort.lrern horizon 
was partially obscured hy stratus cloiids ; a.urora,l stremuem of 
deep red color estended to iJ height of P5O; a,t 10.00 p. m. the 
couverging streamers foriued at the zenith a beantifill coroua, 
which had R quivering motion. The telegraph wires were! 
affected duriug the display, corn muniaafio~~ between this place 
and Saint Piiiil, Minuesotit, being seriously interfered with. 

Hnrou, Dakota : from B p. ni. until nearly niiclnight on the 
17th n bright R I I I W ~ ~  si-cli extended amcross the eky fmm north- 
west to uiirthenst; nt midnight a baud of white light spa.uued 
the sky f i . 01~  west to east? passing through the zenith; this 
baud remaiuetl visible for forty miuutes. 

Geum, Xebra.sko : A fine displa,~ of the aiirora was observed 
on the  Jreuiug of the 17th. Tliili clisplnF was also observed at 
Yiitmi, Red Willow, Marqueth and Crete, Nebraska.. 

Salina, Kansas : a. bright, yellow anrorel light \VBA obsemed 
during tlie evening of the 17th. 

Allisou, Eaiisns : between 8 ii,IiCl 9 p. IU. ou the 17th, B faint 
ri,iiroral glow was observed ; the light iucreased in brilliaucy 
from !t to !I.-E 11. IU., when streaaiers esteuding iipward 850 
were visible. 

Sherloek, Kfi,t1siI,s: from 8 to 9 1). ni. OU tlie 17th, WM ob- 



coveriiig 20° of che northern sky, was visible from 8.30 t.o 11 p. 
m. on the 17th. ~~ ~ ~ 

Fort Bentoii, Monta,na : brilliant a’iiroral beam8 were visible 
from 7 to 9.30 p. in. 011 the 17th ; they covered the sky frolr 
uorthwest to uortlieast a?ncl extended to RII dti  tude of 90° 
The beams were observed t.0 have R very slight movement.. 

Helena, Montana: on the 17th an aiirora,l display was visihlt 
from 8 t.o 8.20 1). m., a.fter which it, hecame obsciirecl. 

Lewist,on, Idaho: on the 17th at 7.30 p. m. an a,orond lighl 
covered tlie sky from northwest to nnrth-nortl~es.st~, nud t.0 a,r 
altitade of’ 30°. I t  first appeared as a (1a.r.k segment fro111 
whi ch n 11 ni erons bright s kreamers flash ecl up w aril , h c l  iug at i(1 
reeppearing at short intervals. The display wm brighte~t a1 
8 p. ni., when L 1  merry tla,nceiw” extended from west to east 
flashing acros~ the  iiorthern horizou, and reaching a height 01 
Go ; after 8 p. in. the aiirora began to fade, aut1 by 9 1’. ui. il 
had entirely cli  appeared . 

Dayton, Wa,shingt,on TerritorF : a bright aiirora.1 clisplaj 
was observecl from 7 to 9.40 11. in. on the 17th ; briglit yellow 
streanierN were visible for fifteen xiiiuntes; at 9 p. ni. a palc 
white arch remained risible. 

Astoria, Oregon : a fiue auroral display was observed be. 
tween 8.30 and 9.15 p. m., on the 17th; it consisted of long, 
slender beams of’ pale yellow color, rising from il <laark b*we, 
and shooting npwards to heights of from 30° to 90°. 

Pleasau t Grove, Wi~d~ington Territory : an n.nrora,l a,mh with 
“ merry clancers ” was observed from 0 to 11 1). ni. on the litmli, 
This display was also seen at Crescent bay. 

Auroral clispla,ys occurred 011 other dates cluriug t,he month 
a.s follows : 

3d.-Fort Yates, Dakota. 
lOth.-Bastport, Maine. 
12th.-Williamstown and Thatcher’s Islamud, Massachusetts j 

Prairie dn Chieu, Wisconsin ; Point Judith, Rhocle Islaad. 
14th.--Ooruish, Gardiner, and Port,land, Maine; Oswego and 

Syraciise, New Pork; Biirliugton, Verniont; La,i~cast.er, Wis. 
cousin. 

15tli.-Coriiish, Maine ; Chester, Minnesota. ; Biirlington, 
Iowa. 

18th.-Bismarck, Fort Buford, Fort Totten, Port Pates, and 
Webster, Didiota; Orouo mid Eastport;, Maine ; Trarerm City, 
Michigau ; Diiliith end Moorhead, Minnesota,. 

2lr;rt.-Yutan, Nebraska. 
46t h .--Mona tai n vi1 1 e, New Y ork . 

I to 30th. a 

‘ Northem aZope.-3d, 6th, i th,  9th, l.lth, 18th. 
1Mbdd.le RZopa.-lst to 10tmh, 13th to Mth, lsth, 19th, SOth, 3% 

to 37th. 30th. 

THUNDER - STORXS. 
Thuucler-st,ornis were report,ecl in the followiug didricts 8s 

Ne10 Englm&d.-6th, 7th, Sth, loth, l l th ,  l&h, lBth, 18th to 

Middle Atlantic atatea.-Gt.h to lMi, ldth,  17th, 30th to 53~1, 

South Atlantic atnte8.-5th, 7th to loth, 12th, 18th, SOth, 

Florida ~edneukc.-lst to 6 t h  9th to 13th. 15th to 30th. 

follows : 

23d, 25tl1, 36tl1, 28t& 39th. 

25th, 37th to 30th. 

Slst, 39d, 35th, 36t8h, 30th. 

&8t QU’W 8tat&8.-2d, 3~1, 6th, 8th, Wh,’ 20th, 3lst,--2dth, 
27th. 28th. 

We8t Balf atales.4d, 4th, 5th, 7th to lTth, 19th to 30th. 
Rio Brarida anllq.-4th, 7th t,o l l th ,  13th, 14t,h, 19th, SOth, 

Tmnessee.--3d, 6th to l l t h ,  16th, l’ith, 19th t.0 %th, 36th to 
27th, 38th, 30th. 

30th. 
Ohio vnlley.-5tb, 7th tolStIi,15th, 17th to94th, 97th to 30th. 
Lower lake regio?t.-dth to l l th ,  13th, 17th to 3Oth, 32d, 33~1, 

Upper lake regio?t.-lst to l o th ,  14th, 15th, 16th, 19th to 34t11, 

Extreme northrm.&-lst, 2d, Bth, 8th, 9t,h, loth, l 3 h  to 15th, 

34th, 97t8h, 28th, 99th. 

56th to 30th. 

18tI1, 31st, 39rl. 

-1 - - -~~~ .. 

Sotcthern 8Iops.-&l to it.11, 9th to 13th, SSd, 36th. 
. fioolctlreric pIdeec&r.-lst to 8tl1, loth, 13t.h, 13th, l4th, 16th, 

Xiddle plrct4?aa.-31, l%h, 13th, l-lth, 2Sd. 
Iv-orth Pac@c ma& regiotb.-5th, loth, l l th,  37th, %th, 29th. 
MiddIe Paeifi conat regio,t.--Ith, Gth, 8th, 19th, 13th, 14th, 

Tliouder-storuis mere also reported at the following stations, 

Sa,n Diego, California, 30th. 
Ckmr cl’Alene, Idaho, 14th. 
Protbssor H. A. Hazeu, of the Signal Service, has prepsrecl 

tlie following notes on bhe thnnder stoniis of’ September, 1884: 
Reports from special volnntnry observers from north of Iat. 35’ and east 

of 1W‘ west longitude. The t.otal number of reports received was 1,575 ; 
of these the largest nnniher were : for stornis on the 7th, 8 5 ;  Yth, 105; 9th. 
111; 10th. 132; Ilth, 86;  %Sa. 89; 23d, 78. and m h ,  76. 

On t.he 7th, acrion was geiiernl in Missouri, Illinois, Indiana and Ohio, t.o 
southeast of a large trough of low pressure lying between two “highs,” also in 
New England at  about 420 miles southeast of “ low.’’ 
On the 8th and 9th there were frequent storms in Iowa, Wisconsin and 

Illinois, -150 miles to southeast and east of “ low.” These storms on the 9th 
were all abont the tornadoes which occurred in Iowa and Wisconsin. 

The inost general action occurred 011 the 10th. I t  s e e m  probable that 
there were t.wo centers for these storms. tlie one in Iowa and the other in 
( hhio ; the first 1iot.e of t.hem was at  1 11. ni., nnd t.hev gradually worked east, 
the first disappearing alJOllt 9 p. 111. i n  southern In&ana atfd the second at  
8 p. in., off’ the Atlantic coast. low” was about 
500 miles to southeast and south. 

On the 11th general action occurred in  Pennsylvania, New Jersey, New 
York and Mrtssachnsetts, about 400 miles south-southeast,pf “ low.” 

On the 27th general action occurred t.o soi1t.h of “ low about 450 miles, 
in Illinois, Indiana and Ohio. The hnrricanes of this date in Ohio were just 
to the north of the inost frequent storms. 

On the 28t.h action began in Indiana at  8 a. m., 600 miles to southeast of 
” low,” froni thence passing nearly due east, it culminated in terrific winds 
and even tornado action a t  5 p. LU. in Alton, Pennsylvania, and at 6.20 p. 
iu. in Shongo, New Tork, thence pessiiig eastward, the last noted was in 
Heath, Massachusetts, from 11 p. ni. to midnight. 
On the 30th general action is recorded in Illinois and Indiana, 550 miles 

south of ” low. 
The records i n  both August and September indicate an intimate relation 

bet.ween the “ low” centre and the region of general thunder-storm action, 
the latter occnrrin in  a south or southeast direction at  a mean distance of 
450 to 500 miles. f t  should be understood, however, that a well-defined 
“ low” is not always accoiupanied hy such action in summer. In nearly 
every instance specinlly noted in Angust and this month t.he “ low” has 
Ibeen of inedinin or light intensity. 

I t  has also heeii noted that while there are occasional cloud-bursts and 
enormous rainfalls i n  connection with the storms, yet such rainfall has not 
heen as general over a large region as in the case of well-defined “lows.” 
This si1ggest.s the idea that possibly a general rain allows the electricity to 
pass to the earth by insensible degrees and thus prevents its accumulation 
.n siitficient amount to produce thunder-storm a d o n .  
rA8r.E I.-iuem 9rrciitber o/ ihunder-slol#is in  September at each statiom. by 

districts. 

19bh to 33d,25th, 31st. 

30th. 

not inclucletl in the districts iia,uied above : 

The mean dist.ance from 

~ 1854-rP73. I niflereiire. 

! 
1)istrivt. 

btatioiir. 1 NIB Statioiis. I No. ~ stntiniia. i io. 
...... . .. ... 

I .............. ” ....................... 
[I1 ...................................... I zo i 2.00 
I V  ....................................... 
11 ...................................... I 15 2.!0 

v ..................................... 
Tntal. .................... l ’ 75 ! 2-39 l 275 1 2 - 6 8 ,  11.3 I .29 

-. . . . .  .__ . . .  ~ --_ 

In order to compare the records for this September with those of volun- 
ary observers for the same month between the years 1856 and 1873 Table i. 
ias been prepnred. 

In this. coluinii one shows the districts defined as follows : i.. New England 
tnd New Yurk; ii., Delaware, Maryland, New Jersey, North Carolina, 
’eniisj’lmnia, Virginia, and West Virginia ; iii., Illinois, Indiana, Kentucky, 
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Every dist.rict. but. one, it will be noted, shows an increase. The large detici- 
ency in dist.rict ii. is readily accounted for when r e  consider thai in  this 

I)intric:t qf' ~o~.~~t ,~b.~~, . -w:~,~hi  llgt,,ll City, 9&h, 30th. 
~ ~ o r i ~ n . - J a c k s o l l \ ~ i ~ ~ e ,  Ist, s8t,ll, s t h ,  30th Cedm Kegs, 

. .  .- - . - -. . . .  : :-- -- . 
I 

1653 ............. ....................... ............ 
.............. ........ ........ ........... , 

IS52 .............. ............ 
I 655.. ............ ............ 
1857 .............. 
16% .............. ............ ...... 

............. ............ 

.............. 

- .  
~ o r t h  ~~,roliim.--H;tttera,s, lit11 , SO~JI. ' , 

-_ 
i8aa .............. 5s 12.71 .33 3 . i ~  .ji 1 .  rti73 ........... .............. I ~3 2.45 .q . 3.7: . .5n,. .............. I 4 0 .  2.32 -.m r .ys  -.2411 fiIrnil ......... I. 
1&3 ............. i 03 I2.13 -.25 I 2 . Q  '-.s I 

I i  

Nort~rport ,L'$~ic~iig;ln,  st. 

, 1 1 1  In order to det.erinine the relation, if any. between thunder-storm nction i Arbor. $tli : Hudson. 30ti : L&&p. 3Ot,l i .  

I+giraia.-Cape Henry, 4tmh, 6th , 34t.h ; Dale Enterprise, 
1.5th, 19tIi, 33~1, 9 t h .  

LUNAR HALOS. 

and fluctuatioits of the ianrth's iiiagnetisni Tilde ii. litla I JWII  preparcd. 
shows in coluuin one. the sear;  i t i  column two, the tot,al nuniber ofstations re- 

This i , ~ ~ i x ~ i s i n i ~ ~ ~ l . - v i c k ~ l , i i r ~ , '  3(l, yIt1: 
Nixsnrtri.-Sai 11 t, Louis. 98th. 

weiither for the siicceediiig twentyfour hours, have been ob- 
served at :ill Bigunl Service stations. Beports from one hun- 
dred aud fifty-eight station* show 4,701 observations to haye 
been m:ide, of which one WiiS reported doubtfid ; of the remein- 

porting thunder-storms; i;~ coIuiiin three. thenlean I I U ~ I I ~ J ~ ~  of str~rnis per stn- 
tion ; i n  column four, t.he clepart.nre froni the incan for twenty-two years (a 
ininus sign indicating deficiency) ; in colonin five, the nwalt diurnal range of 
the iiiagiietic declinatioli a t  Trevitiidrum, aitd in  column ais, the departure 
from the mean. It. will be seen that with two exceptions the niasiiiiiim and 
niininiuni points in the tWfJ lhenoineiia coiucide. This would seein to show 
a relation between tlir two a i d  the necessity of observing fluctuations of t.lie 
magnetic needle ill connectioii with detailed observations of atniosplieric 
electricity. 

OPTICAL PHENOMENA. 
SOLAR HALOS. 

Solar halos were observed iu t,he vaiioiis Stittes ancl terri- 
tories, as follo\rs : 

Arknwsns.-Fort Smit,h, 13th.; Lead Hill, 13tl1, lIYth, 39d. 
25th, 28tI1, 30th. 

Mendocinn, 14th ; O:iklantl, 14th, 30t'h. 
Cdifom&ia.--Sim Fraiicisco, 4th, 14th, lXh, 19t8h, 30th ; Cape 

Ploridn.-Peiiwacoln, lst, 4th, 13th ; Archer, 10th. 
IdnRo.-BoisB City, 2t1, 17tll,%Jth. 
Illiicoi8.-Riler, 14th ; Anua, 37th. 
I~dbna Territoq.--Can tonnieii t., SYcl. 

Loftisinna.-New OrIea,iis, 3d. 
Iliich.i!ln,&.-Escanab;l., l n t ,  %It,  14th, Slst, 331, 3Gth, 30th ; 

M~~?iesotn.-Moorlie~~l, Slnt, 33~1; Saint Viucent, Slst, 93d. 
Xebrmka .-Red Will ow, 5th. 
Nerr .~ersey.-Moorestown, 94th. 
Xerc. Jr'ot.k.-Buff;tlo, 4t.h. 15th. 1Wt. 92~1, 33d : Oswego. 23~1. 

lolca.-D~I\~eu~bort, 97th. 
Kflt#&U?.-SherIOCk, %!d. 

Ann Arbor, 13th. 

~llo,rtrr.,i.n.-Pol,Iwr Ri rer, 7th . 
N m  Jersq.-Sa,ncly Hook, 4bh ; Sonierville, 39t,h. 
NFIU Fork.-Albany, 27th. 
h'ortlr, Cnrol.i,)ccc.-Brerard, 3d: 3d, 5th, Gtli ; New River In- 

let,, 4 th ;  F1a.t Rock, i b l i ,  Bt,h; Rit,ty Hawk, 38th; Stateville, 
30t,ll. 

Olbo.-Waiiseon, itlt,  30tmli ; Cinciiinsti, 28th j Cleveland, 
30th ; Toledo, 30th. 

Orep&.-Roseburg, 37th. 
Sorith. Cnrol~nn.-Statel>urg, 3d, SSth, 30th. 
Tefl~essse.-Nnslirille, 3c1, dth, 5th, 7th, 24th, S'ith, 29th, 

30th j Chattanooga, 311, 39th, 30th ; Knoxville, 5th, 7th, 30th ; 
Ashwood, 98th, 30th ; Mila,n, 38th. 

!Zkrne.-Fort 8tvoclitou, lst,; Indinnola, 1st to 5th, 25th; Rio 
Greitcle Ciby, 4th ; Palestine, 5th ; Olebiirne, 5th, 7th ; Browns- 
ville, 7th. 

Utnk.--Sephi, lst, Scl, 3d; Sillt La,ke City, ad, 38th, 30th. 
Virgittin.--Cape Henry, 3d, 3d, Gt.11, 28th ; Chincotea,gue, 

3t1, dth, G t l i  ; Wytheville, 4th, Bth, 28th ; .Ioliusont.own, 93d, 
93d, 95th, 97th to 30th ; Dale Ent,erprise,SGtIi, 28th, 29tI1,3Oth; 

NFbNf8kfla .->711til,ll, 5th 

Norfolk, 28th. 
WtrsR,iic(lto.n Territor~/.-Port Aiigeles, 2d ; Spokane Falls, 

MIRAGE. 

Oiit.t.eii1inre. Iowa,. 3tl .  


